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Abstract: Nutrition and health claims can promote healthier food choices but may lead to consumer
confusion if misused. Regular monitoring of claims is therefore required. This study aimed to explore
the prevalence of nutrition and health claims carried on breakfast cereals in supermarkets, and to
assess claim compliance with regulations. Nutrition and health claims on breakfast cereal products
across five supermarkets in the Illawarra region of New South Wales, Australia, were recorded in a
cross-sectional audit. Prevalence of claim type and claim compliance was determined. Claims were
compared across categories of breakfast cereal. Almost all (95.7%) products audited carried at least
one nutrition or health claim; nutrition content (n = 1096) was more prevalent than health claims
(n = 213). Most claims (91.6%) were compliant with regulations. Additionally, claim prevalence and
type differed according to breakfast cereal category, with the highest proportion of claims appearing
on ‘health and wellbeing’ and ‘muesli’ products. There is a high prevalence of nutrition and health
claims on breakfast cereals, with most claims compliant with regulations. Research should investigate
consumer interpretation of claims and the impact of applying nutrient profiling for all claims to assist
consumers to make informed health choices.
Keywords: public health; nutrition labelling; nutrition claims; health claims; food marketing;
nutrient profiling

1. Introduction
Obesity is a growing issue [1] and currently 63% of Australian adults are overweight or obese [2].
Globally, there is a shift towards energy-dense diets [3], with poor nutrition, and nutrition-related
risk factors are accountable for rises in obesity and diet-related chronic diseases [1,4–6]. The food
environment is an acknowledged contributor to the obesity epidemic, given its potential influence
on health behaviours [5,7,8], with food retailers and supermarkets a large component of the food
environment [5,9]. Supermarkets are recognised for improving the availability, quality and diversity
of fresh food, yet have a powerful influence on food choice through product pricing, placement and
advertising [10–12].
The availability of nutritional information is essential to enable and empower consumers to
be in greater control of their diet [13,14]. Nutrition and health claims refer to the information on
packaged food products regarding nutrient content and associated health impacts [15]. These claims
may increase consumer awareness of the health characteristics of foods and promote healthier food
choices. While claims are intended to benefit individuals and limit consumer misguidance, food
manufacturers may use claims as marketing techniques [16,17]. This may be deceiving as consumers
Nutrients 2019, 11, 1604; doi:10.3390/nu11071604
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gauge food products with claims as healthier than those that do not have claims, otherwise known as
the ‘halo effect’ [14,16,18–20].
In Australia and New Zealand, Food Standards Australia New Zealand (FSANZ) govern the Food
Standards Code (FSC) [21]. The role of FSANZ and other relevant concepts are summarised in Table S1.
Standard 1.2.7 specifically outlines regulations regarding food labelling, claims and advertising [15].
Prior to the release of this standard in 2013 (and its enforcement in 2016), there was no mandatory code
that governed all food claim regulations [22]. Standard 1.2.7 outlines that a claim refers to an ‘implied
statement, representation, design or information in relation to a food or property of food’ [15]. There
are several levels of claims allowed under Standard 1.2.7, as shown in Figure 1. Nutrition content
claims refer to the presence or absence of a food property, whereas health claims refer to diseases or
biomarkers of diseases [15]. Standard 1.2.7 outlines requirements of products making nutrition and
health claims. For example, products must meet certain qualifying criteria to make claims (for instance,
products claiming to be a good source of fibre must contain at least four grams of fibre per serve).
In addition, products making health claims must meet the Nutrient Profiling Scoring Criterion (NPSC),
a tool which categorises foods according to their nutritional composition [15]. Application of the NPSC
means that only products deemed to be “healthy” may make health claims.

Figure 1. Examples and summary of claims included in this study as defined by the Food Standards
Code (FSC).

Understanding and interpretation of claims amongst consumers may be difficult, particularly
when distinguishing between types of claims [18,19,23–30]. Furthermore, given the rapidly changing
food supply, it is important that the use and compliance of claims are regularly monitored. Since
Standard 1.2.7 became mandatory in 2016, there has been limited Australian research exploring
nutrition and health claim compliance. Pulker et al. [31] explored nutrition and health claims made
on a selection of ultra-processed foods from large manufacturers in Australia. However, further
research is required to assess the claims made on food items in supermarkets. Research highlights that
breakfast cereals are amongst the food categories with the highest use of nutrition and health-related
claims [12,23,32–35]. Regular breakfast cereal consumption is correlated with improved overall diet
quality, lower risks of being overweight or obese and non-communicable diseases [36,37]. However,
a 2011 Australian and a 2013 New Zealand survey revealed that 17 and 26% of breakfast cereals
carrying claims did not meet the NPSC [23,34]. Given the prevalence of claims made on breakfast
cereals, this food category provides a useful case study to explore claim use and compliance. The aim
of this study was to explore the prevalence of nutrition and health claims carried on breakfast cereals
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within supermarkets. A secondary aim was to assess claim compliance with Standard 1.2.7. It was
hypothesised that: (1) a high proportion of breakfast cereal products would carry nutrition and health
claims; (2) nutrition claims would be more common than health claims; (3) a high proportion of claims
will be made on products that meet the NPSC; and (4) the majority of claims would be compliant with
Standard 1.2.7.
2. Materials and Methods
This research involved a cross-sectional audit of the nutrition and health claims made on
breakfast cereal products available in a sample of supermarkets of the Illawarra region of New South
Wales, Australia.
2.1. Pilot Methodology
Prior to conducting the audit, data collection methods were trialled in a pilot stage. To estimate
product sample size, a review of supermarket product availability was conducted. It was observed
that Woolworths and Coles supermarkets had similar product availability, whereas Aldi had alternate
products. The sample size was estimated to be approximately 300–350 products, which aligned with
samples reported in previous studies (mean n = 260) [23,31,34,38–40]. Data collection via photographs
and manually recording data via standardised data collection sheets was trialled. Following piloting
of data collection methods, the audit was conducted as outlined below.
2.2. Selection of Supermarkets and Packaged Food Products
Woolworths supermarkets were identified to have the largest proportion of supermarket shares
(35.7%), followed by Coles (33.2%) and Aldi (13.2%) [41,42]. Subsequently, after piloting the
methodology, three Woolworths supermarkets locations of varying socio-economic status (Bulli,
Fairy Meadow and Unanderra) and Coles Wollongong and Aldi Wollongong were audited to obtain
product variety [42]. All breakfast cereal products that were available at the time of data collection
were audited.
2.3. Data Collection
Data was collected over a 10-day period in April 2018. Photographs were taken of the front,
back and side labels of all breakfast cereal products. Permission was sought from store managers to
photograph products and conduct the audit. All products located in the ‘breakfast cereal’ and the
‘health’ aisle were audited (with the exception of Aldi, which did not have a designated ‘health’ section).
The following information was collected for each product: brand and product name, variety,
nutrient composition information from the Nutrition Information Panel (NIP), (energy, protein,
saturated fat, sugar, sodium, fibre per 100 g and per serve), percentage of fruit, vegetables, nuts and
legumes from the ingredient list, number, type (content, general-level health, high-level health, or
therapeutic claim) and wording of claims.
If a product had multiple packaging sizes, the largest pack size was used as it was suggested that
it was likely to have more claims [23]. Where the same product was sold in multiple supermarkets, the
product was only included once for analysis [23,34].
2.4. Data Analysis
Data was entered into a Microsoft Excel v 16.9 (2017, Washington, DC, USA) spreadsheet
for analysis.
2.4.1. Breakfast Cereal Classification
Breakfast cereals were categorised into six categories as described previously: ‘biscuits and bites’
(e.g., Weet-Bix), ‘brans’ (e.g., bran flakes), ‘bubbles, puffs and flakes’ (e.g., corn flakes), ‘kids’ cereal’ (e.g.,
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chocolate flavoured rice bubbles), ‘muesli’ (e.g., toasted muesli) and ‘oats’ (e.g., rolled oats) [34,38,43].
An additional breakfast cereal classification, ‘health and wellbeing’, was added to account for the
‘health and wellness’ trend [44,45]. Products which were located in a specified ‘health’ aisle were
classified into the ‘health and wellbeing’ category.
2.4.2. Nutrient Profiling
The FSANZ NPSC was applied to all products to assess nutritional composition and determine
eligibility to carry health claims [15,46–48]. The NPSC allocates ‘baseline points’ for less healthy
nutrients (energy, saturated fat, sugar and sodium), and allocates ‘modifying points’ for healthier
nutrients (fruit, vegetables, nuts, legumes (FVNL), dietary fibre (F) and protein (P)). The final score is
calculated by subtracting the ‘modifying points’ from the ‘baseline points’ [46]. Breakfast cereals are
classified as ‘healthy’ if the NPSC is less than 4, and the lower the score the healthier the product is
considered to be [47].
Where information required for the NPSC was not present on the NIP, it was estimated using a
systematic approach. For example, as it is not mandatory to list dietary fibre on the NIP, where fibre
was missing, it was estimated from similar products, as conducted in previous studies [23,34,49,50].
In these cases, the average fibre value per 100 g was calculated for each breakfast cereal category; this
value was used as an estimate for products with missing values. When the percentage of FVNL was
not reported it was estimated from the ingredient list, as components of a food product are listed on the
ingredient list in descending order by weight [51], which also allowed FVNL content to be estimated
from its position in the ingredients list in relation to other ingredients with a listed percentage. To be
eligible for FVNL points a product must contain a minimum of 40% non-concentrated FVNL; 40%
mixture of non-concentrated FVNL and concentrated fruit or vegetables; 25% or more of concentrated
fruit or vegetables [47]. Often when quantities of FVNL were not listed, these values were not relevant
as the product would not have qualified for FVNL points regardless. For example, a fruit-flavoured
muesli or porridge may not provide the percentage of fruit and nuts added. However, the fruit content
of such a product would be considered negligible as the oat and grain content was greater than 60% of
the ingredients, meaning it would not meet the minimum requirement for FVNL points.
2.4.3. Claim Type and Classification
Claims identified in the audit were classified according to Standard 1.2.7 as nutrient content,
general-level health, high-level health or therapeutic claims [15]. Although Standard 1.2.7 does not
specifically outline whole grain claims, they are permitted as long as the claim states that exact amount
of whole grain contained in the food product. For the purpose of this study, considering the frequency
of whole grain claims on breakfast cereals they were classified as nutrient content claims [15,52].
In the case where a single claim included multiple nutrients or food properties, each element
was considered as an individual claim. For example, a nutrition content claim that stated ‘Contains
9 vitamins and minerals’ was classified as nine different claims, as different nutrient values and
qualifying criteria were employed to assess compliance [52].
Several categories of claims were excluded from this analysis (Figure S1). Nutrition and health
claims were excluded in this study if they did not explicitly pertain to Standard 1.2.7 [15]. Standard
1.2.7 does not apply to claims in a permitted Health Star Rating (HSR) Symbol [15]. Puffery claims
(for example ‘no artificial colours or flavouring’, ‘preservative free’ and ‘tasty’) were excluded as
they are not covered in Standard 1.2.7 [15]. Claims that stated a product was ‘organic’, ‘FODMAP
friendly’, ‘paleo’, or ‘vegan’ were excluded. When wording such as ‘goodness’ or ‘nutritious’ was
used to describe a product, this was not considered a claim. Additionally, the use of spokespersons or
cartoon figures were not examined in this study, as these do not form part of Standard 1.2.7.
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2.4.4. Claim Compliance
Claim compliance was evaluated against Standard 1.2.7 [15], ensuring nutrition content claims
met the ‘qualifying criteria’ for the claimed nutrient and that health claims met the ‘qualifying criteria’
and NPSC [47,52]. For example, if a product carried a nutrition claim ‘Good source of fibre’, the
product would have to meet the qualifying criteria which states the product must contain minimum
4 g dietary fibre per 100 g. The Grains and Legumes Nutrition Councils’ (GLNC) Voluntary Code of
Practice for Wholegrain Ingredient Content Claims [53] was used as a guide to assess compliance of
whole grain claims, as has been used in previous research [31].
2.5. Data Quality
The reliability of claim identification and categorisation was determined by a second researcher
(EN) conducting the nutrient profiling and classification and compliance of claims independently on a
10% random sample of collected data.
2.6. Statistical Analysis
Data was analysed descriptively using Microsoft Excel v 16.9 (2017). The average and total
number of products carrying claims and the number of claims per breakfast cereal category was
determined. Data was also analysed by claims—the type of claims carried in each breakfast cereal
category. The number and percentage of claims compliant with regulations was calculated. The most
commonly used types of claims were analysed, with less common claims grouped together for reporting.
Compliance of claims was analysed by evaluating the proportion claims compliant with the NPSC and
the proportion of claims compliant with Standard 1.2.7.
3. Results
Overall, 329 breakfast cereal products were surveyed across five supermarkets in the Illawarra
region and were included in analysis. A total of 317/329 (96.4%) of products had complete data for all
nutrients required for assessing claim compliance. The twelve products with incomplete data had
missing fibre values which were imputed based on the average fibre value for each cereal category.
3.1. Proportion of Breakfast Cereal Products Carrying Nutrition and Health Claims
A total of 1309 claims were identified. Table 1 summarises the distribution of products surveyed
in each breakfast cereal category, the spread of products carrying claims and the mean number of
claims per product per breakfast cereal category.
Of all products surveyed, 95.7% (n = 315) carried some form of nutrition, health or related claim.
The maximum number of claims found on any product was 16, with this product in the ‘kids’ cereal’
category. The mean number of claims per product was four (standard deviation: 3.0). The highest and
lowest average number of claims per product was in the ‘brans’ (mean: 5.8, standard deviation: 3.9)
and ‘oats’ (mean: 2.4, standard deviation: 0.9) categories respectively. The breakfast cereal categories
which carried the largest proportion of claims were ‘muesli’ and ‘health and wellbeing’ (23.2%). ‘Kids’
cereal’ products comprised the smallest proportion of products surveyed (6.1%) yet had the second
highest average of claims per product (n = 5.5).
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Table 1. Prevalence of nutrition, health and related claims across breakfast cereal categories within the supermarket audit.
Breakfast Cereal Category

Products Surveyed
(n)

% of Total Products
Surveyed

Products Carrying Claims
(n)

% of Products Per
Category Carrying Claims

Total Count of Claims
(n)

% of All Claims
Found

Average Claims
Per Category
(n)

Biscuits and Bites

32

9.7

32

100.0

153

11.7

4.8

Brans

40

12.2

39

97.5

232

17.7

5.8

Bubbles, Puffs, and Flakes

21

6.4

17

81.0

93

7.1

4.4

Health and Wellbeing

60

18.2

60

100.0

303

23.2

5.1

Kids Cereal

20

6.1

15

75.0

110

8.4

5.5

Muesli

108

32.8

104

96.3

303

23.2

2.8

Oats

48

14.6

48

100.0

115

8.8

2.4

Total

329

100.0%

315

-

1309

100.0%

4.0

Nutrients 2019, 11, 1604

7 of 15

3.2. Types of Claims Made on Breakfast Cereal Products
Table 2 shows that of the 1309 claims surveyed, 83.7% of claims were nutrition content claims
and 16.3% were health claims; 15.0% were general-level and 1.3% were high-level health claims. No
therapeutic claims were identified.
Table 2. Number and proportion of claim types found to be carried across breakfast cereal categories in
the supermarket audit.
Breakfast Cereal
Category

Claim Type
Nutrition Content

General-Level Health

High-Level Health

Number of
Claims

% of Claims
Per Cereal
Category

Number of
Claims

% of Claims
Per Cereal
Category

90.2

15

9.8

0

0.0

Number of
Claims

% of Claims
Per Cereal
Category

Biscuits and Bites
(n = 153)

138

Brans (n = 232)

115

49.6

114

49.1

3

1.3

Bubbles, Puffs and
Flakes (n = 93)

93

100.0

0

0.00

0

0.0

Health and Wellbeing
(n = 303)

264

87.1

33

10.9

6

2.0

Kids Cereal (n = 110)

91

82.7

19

17.3

0

0.0

Muesli (n = 303)

284

94.1

15

5.0

4

1.3

Oats (n = 115)

111

96.5

0

0.0

4

3.5

Total (n = 1309)

1096

-

196

-

17

-

The most common types of claims made according to their subject classification are outlined in
Table S2. The most commonly used claims were claims classified as ‘other’ (25.7%), referring to claims
not specifically outlined in Standard 1.2.7. Of all the 337 claims classified as ‘other’, 228 (67.7%) claims
were whole grain-related content claims. Aside from ‘other claims’, the largest proportion of claims
were source of fibre (9.2%); good source of fibre (7.3%) and source of protein (5.7%).
When examined according to claim classification, the most frequent nutrient content claims related
to ‘other’ (n = 312), fibre (n = 216) and protein (n = 75), whilst the most common general-level health
claims were fibre (n = 36), ‘other’ (n = 23) and iron (n = 21). Of the 17 high-level health claims made,
82.4% pertained to beta glucan claims.
3.3. Claim Classification According to the NPSC
The mean (standard deviation) nutrient profiling score calculated using the NPSC was 1 (4.5).
Nutrient profiling scores ranged from –6 and 18. To meet the NPSC and be eligible to carry general
and high-level health claims, products in this audit must have a NPSC score less than 4. Of all the
breakfast cereal products audited 275 (83.6%) met the NPSC (Table S3). ‘The cereal categories with the
lowest proportion of products meeting the NPSC were the ‘bubbles, puffs, flakes’ (61.9%) and ‘kids’
cereal’ (50.0%) categories.
Most claims (84.3%) were carried on products that met the NPSC. Table 3 illustrates that 98.0%
of general-level and 100.0% of high-level health claims were carried on products compliant with the
NPSC. Of all nutrient content claims, 81.7% were made on products which met the NPSC, despite this
not being required according to Standard 1.2.7.

Nutrients 2019, 11, 1604

8 of 15

Table 3. Nutrition and health claims carried on products in the supermarket audit according to product
classification with the NPSC.
Claim
Classification
Nutrition content
claims (n = 1096)
General-level
health claims
(n = 196)
High-level health
claims (n = 17)
Total (n = 1309)

Number of Claims
on Products That
Met NPSC

% of Claims on
Products That
Meet NPSC

Number of Claims on
Products That Do Not
Meet NPSC

% of Claims on
Products That Do
Not Meet NPSC

895

81.7%

201

18.3%

192

98.0%

4

2.0%

17

100.0%

0

0.0%

1104

84.3%

205

15.7%

3.4. Compliance of Claims with Standard 1.2.7
Of all claims surveyed, 91.6% (n = 1197) were complaint with Standard 1.2.7 including 93.6%
of nutrition claims (n = 1024) and 81.2% of health claims (n = 173). Products in the ‘Health and
wellbeing’ (15.2%, n = 46) and ‘muesli’ (13.2%, n = 40) categories contributed the largest proportion of
non-compliant claims. Forty-one of the non-compliant nutrition content claims were ‘other’ claims
and of those claims, the majority (75.6%) were whole grain-related claims (Table S4).
Table 4 shows that general-level health claims had the poorest compliance rates in comparison
with other claim types. The non-compliant general-level health claims were spread so that 50.0, 26.3
and 23.7% were carried on ‘health and wellbeing’, ‘bran’ and ‘muesli’ products, respectively. It must
be noted that ambiguous wording accounted for 40.0% of non-compliant general-level health claims
and were consulted with a second researcher (EN) to assess compliance. Four (10.6%) general-level
health claims were non-compliant as the product did not meet the FSANZ NPSC. Whilst 11.8% of
high-level health claims were non compliant, it should be noted that there were very few products
with high-level health claims (1.3%).
Table 4. Number and proportion of claims compliant with regulations; Food Standards Australia New
Zealand (FSANZ) Standard 1.2.7 and the The Grains and Legumes Nutrition Council (GLNC) Code.

Claim Type
Nutrition content
claim (n = 1096)
General-level
health claim
(n = 196)
High-level health
claim (n = 17)
Total (n = 1309)

Number of
Compliant Claims
(n)

% of Claim Type
That Were
Compliant

Number of
Non-Compliant
Claims (n)

% of Claim Type
that Were
Non-Compliant

1024

93.6%

70

6.4%

158

80.6%

38

19.4%

15

88.2%

2

11.8%

1197

91.6%

110

8.4%

4. Discussion
To our knowledge, this was the first study to systematically assess the prevalence and compliance
of nutrition and health claims carried on breakfast cereals available in Australian supermarkets since
Standard 1.2.7 became mandatory in 2016.
4.1. Proportion of Breakfast Cereal Products Carrying Nutrition and Health Claims
This study identified the high proportion of nutrition and health claims carried on breakfast
cereals, with 95.7% of products carrying at least one nutrition or health claim. Results are comparable
with a recent New Zealand study, which found 96.0% of breakfast cereals surveyed to carry some form
of nutrition or health claim [34].
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4.2. Types of Claims Made on Breakfast Cereal Products
This study supports findings from fAustralian and international literature that nutrition claims
are more prevalent than health claims, as nutrition content claims were five times more common
than health claims [23,31,34,40,54,55]. In our research, health claims represented 16.3% of all claims
which is slightly higher than the proportion of health claims found in a previous Australian (14.2%),
New Zealand (13.3%) and European (11.0%) study [23,34,39]. In comparison to earlier research, it
appears that the frequency of health claims, particularly high-level claims has increased. This is
somewhat expected as most high-level health claims were not allowed in the previous version of the
FSC [32,33].
The most frequently used claims identified pertained to whole grains, fibre, protein and low
sodium. This aligns with the GLNC 2016 supermarket audit of 486 breakfast cereals which found
whole grains, fibre and protein to be commonly associated food properties with breakfast cereals [56].
It is plausible this is because whole grains are naturally high in dietary fibre and breakfast cereals are
often promoted as a source of fibre [33,34,43], thus explaining the occurrence of claims relating to these
food properties [56–58]. This contrasts with findings from Williams et al. [32], who identified limited
whole grain claims in their 2003 audit of breakfast cereals. The growth of whole grain claims could
be attributed to an increase in research on the health benefits of whole grain intake over time [59,60],
highlighting how popular claims may shift over time to align with consumer interest.
4.3. Claim Classification According to the NPSC
The NPSC was introduced to improve labelling practices by appropriately distinguishing ‘healthier’
food products [13,50,61–63]. This study identified 83.6% of products met the NPSC, in contrast to a
2014 New Zealand study that illustrated 74.0% of breakfast cereals met the NPSC [34]. Of the breakfast
cereal products that did not meet the NPSC in the previous study, 16.9% carried health claims [34].
In comparison, our study appears to demonstrate noteworthy progress as only four (1.9%) health
claims were carried on products that did not meet the NPSC. However, 18.3% of nutrition content
claims were carried on products that did not meet the NPSC. While this does not contravene Standard
1.2.7, such claims contribute to the ‘halo effect’ and may result in consumers misjudging the health
value of products [12,14,16,18,19]. Hughes and colleagues [23] proposed that enabling unhealthy
product to carry nutrition content claims could breach the Australian Competition and Consumer
Regulations 2010 [64].
Furthermore, research suggests that applying nutrient profiling to all products carrying claims
may encourage food product reformulation [28]. Given the potential for nutrient content claims which
do not meet the NPSC to promote unhealthy foods, application of the NPSC to all products seeking to
make claims should be considered.
4.4. Compliance of Claims with Standard 1.2.7
Regular assessment of compliance of all nutrition and health claims is required to avoid
misinforming consumers. Most claims in this study were found to be compliant with Standard 1.2.7,
although general-level health claims had the largest proportion of non-complaint claims, highlighting
the need for strict monitoring of health claims.
Nutrition claims had a greater degree of compliance (93.6%) in comparison to health claims
(81.2%). It should be noted that unlike health claims, products carrying nutrition claims do not need
to meet the NPSC. As a result, a nutrition content claim does not ensure the product is a healthy
choice.The results of this study contrast with those of Pulker et al., who found greater compliance
with health claims (78.9%) than nutrition claims (17.8%) [31]. Such differences in findings could be
attributed to differences in methodology; for example, Pulker et al. included other forms of packaging
information (health star rating, health endorsements, marketing claims) and classified claims and
packaging information using a different taxonomy. Pulker et al. [31] also focused specifically on
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ultra-processed foods (cereals, confectionaries, snacks, beverages), which differed from the focus on
breakfast cereals in the present study.
In this study, whole grain-related claims were the most common type of nutrition content claim.
This warrants further discussion, given that Standard 1.2.7 does not cover whole grain claims and
subsequently the GLNC Voluntary Code was established [53]. Due to variations in the two codes,
products advertising whole grains can vary largely on the whole grain content and therefore contribute
to unclear messages. Current research suggests that Australian consumers are aware of whole grain
benefits but experience difficulties in identifying products and quantities to consume [65–68] and
do not meet recommended consumption targets [69,70]. It was proposed that better labelling and
education would assist consumers to identify whole grain products [66]. It is advised that whole grain
claims regulations be incorporated into Standard 1.2.7 to ensure claim consistency with less room for
interpretation, promote whole grain intake and enable informed food choices.
4.5. Claim Prevalence, Type and Compliance According to Breakfast Cereal Categories
Understanding the types of products which carry health claims may aid the targeting of monitoring
strategies in the future. Consistent with other findings, a large proportion of products in the ‘bubbles,
puffs and flakes’ and ‘kids’ cereal’ categories had poor nutrition profiles according to the NPSC [31,34,38].
While half of ‘kids’ cereal’ products were considered ‘less healthy’, ‘kids’ cereal’ had the second highest
proportion of health claims per cereal category. These cereal categories carried numerous nutrition
content claims and had high compliance rates, exemplifying how less healthy products can carry
nutrition claims which may be misleading for consumers.
Marketing techniques and promotion of unhealthy food products has been shown to increase
children’s dietary intake and poor dietary choices [16,31,71,72]. Food advertising and marketing
incentives are often targeted at children’s products suggesting action is required to prevent misleading
marketing techniques [31,34,40,54]. These results highlight the extent of the ‘halo effect’, how claims
may be used to market products in susceptible populations such as children, which is worrying
as it promotes unhealthy food choices. Thus, these products and their associated claims require
close monitoring.
Interestingly, products in the ‘Health and wellbeing’ category carried the largest proportion of
non-compliant claims. Consumers often associate claim credibility with perceived healthiness of the
food product [26,73,74], thus non-compliant claims on ‘health and wellbeing’ products heightens
consumer vulnerability as they are subject to misinformation [18,24,75,76]. This may add to consumer
confusion regarding health claims and in turn impedes the promotion of a healthy food environment.
4.6. Limitations
When considering the results of this study, it should be noted that findings from this study are
not representative of all claims presented to Australian consumers as only one food category was
surveyed. However, breakfast cereals were audited as they were likely to have a high occurrence of
claims [19,23,32,33]. Thus, it is reasonable to assume that issues regarding claims in this study may
occur in other food categories. All data values collected were reliant on the accuracy of the information
presented on the NIP to assess claim compliance. Furthermore, as some products did not specify fibre
and fruit, vegetable, nut, and legume content, these needed to be estimated for application of the NPSC.
Although this had the potential to introduce errors in the NPSC calculation, this risk was mitigated by
estimated values based on similar products and other information available on the product. Whilst
this study acknowledges product availability and advertising have an influential effect on consumer
food choices, such data was not specifically measured.
This research specifically explored nutrition and health claim prevalence and compliance in regard
to the Standard 1.2.7. Thus, not all forms of food labelling, marketing and advertising were accounted
for such as ‘Health Star Ratings’, ‘puffery’ claims, and the use of cartoons and images, which are
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common food marketing technique. We acknowledge this data may contribute to the ‘halo effect’ and
overall perception of product ‘healthiness’.
Standard 1.2.7 does not prescribe wording for claims [15]. In the present study, the assessment of
claim compliance was based on subjective decisions surrounding wording used, although terminology
was discussed with the research team to determine consensus. Unspecific wording of claims has
previously been noted to be an issue in determining claim compliance [31]. As a result, claim
classification and compliance may be interpreted differently by researchers, the food industry and
manufacturers. Thus, claim assessment, classification and compliance in this study may differ in
comparison with other research. These findings do however support literature which highlights that
wording and context are key factors in ensuring claims do not mislead consumers [77–80]. Claims must
be readily comprehendible for consumers, therefore mandatory guidelines regarding claim wording
and contexts are recommended to reduce discrepancies and the misinterpretation of claims.
5. Conclusions
This study demonstrates that the breakfast cereals audited had a high prevalence of nutrition
and health claims, with nutrition claims being the most dominant. Most claims were compliant with
regulations. However, general-level health claims had the poorest compliance and half of these claims
were carried on ‘health and wellbeing’ products. It is concerning that 18.3% of nutrition content claims
appeared on products that did not meet the NPSC, as consumers find it challenging to differentiate
between types of claims [14,18,75] and consumers may ascribe additional benefits to these products.
This may be particularly relevant to products marketed at children, which carried a high number of
nutrition claims despite many products not meeting nutritional profiling cut-offs. Further research
is now required to explore how different claims may be interpreted by consumers, as well as the
impact of applying nutrient profiling for all products carrying any form of claim to reduce potentially
deceptive labelling. Given the high occurrence of whole grain claims in this food category, mandatory
whole grain regulations should be considered as part of Standard 1.2.7. Furthermore, further guidance
around claim wording should be considered to avoid ambiguous and inconsistent health messages,
which in turn limits the value of nutrition and health claims in supporting a healthy food environment.
Supplementary Materials: The following are available online at http://www.mdpi.com/2072-6643/11/7/1604/s1,
Table S1. Summary of key concepts specific to this research, Figure S1: Flow chart of claim types excluded from
analysis in this study, Table S2: Most commonly used nutrition and health claims found to be carried on breakfast
cereal products in the supermarket audit, Table S3: Breakfast cereal products surveyed in the supermarket
audit that meet the FSANZ NPSC, Table S4: Most common non-compliant nutrition content claims carried on
supermarket breakfast cereal products in the Illawarra region.
Author Contributions: Conceptualization, R.L.S., E.P.N., A.T.M.; methodology, R.L.S., E.P.N.; data analysis, R.L.S.,
E.P.N.; writing—original draft preparation, R.L.S.; writing—review and editing, E.P.N., A.T.M.; supervision,
E.P.N., A.T.M.
Funding: This research received no external funding.
Acknowledgments: The authors wish to acknowledge the store managers for granting permission for the audit to
be conducted in their stores.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.

World Health Organization. Obesity and Overweight: Fact Sheet; World Health Organization: Geneva,
Switzerland, 2018.
Australian Institute of Health and Welfare. A Picture of Overweight and Obesity in Australia; AIHW, Ed.;
Australian Institute of Health and Welfare: Canberra, Australia, 2017.
Popkin, B.M. Global nutrition dynamics: The world is shifting rapidly toward a diet linked with
noncommunicable diseases. Am. J. Clin. Nutr. 2006, 84, 289–298. [CrossRef] [PubMed]

Nutrients 2019, 11, 1604

4.

5.
6.
7.
8.
9.
10.

11.
12.
13.
14.
15.
16.

17.
18.
19.

20.
21.

22.
23.

24.
25.
26.

12 of 15

GBD 2015 Risk Factor Collaborators. Global, regional, and national comparative risk assessment of
79 behavioural, environmental and occupational, and metabolic risks or clusters of risks, 1990–2015:
A systematic analysis for the Global Burden of Disease Study 2015. Lancet 2016, 388, 1659–1724. [CrossRef]
Story, M.; Kaphingst, K.M.; Robinson-O’Brien, R.; Glanz, K. Creating healthy food and eating environments:
Policy and environmental approaches. Annu. Rev. Public Health 2008, 29, 253–272. [CrossRef] [PubMed]
World Health Organization. Diet, Nutrition and the Prevention of Chronic Diseases—Report of the Joint WHO/FAO
Expert Consulation; World Health Organization, Ed.; World Health Organization: Geneva, Switzerland, 2003.
Glanz, K.; Sallis, J.F.; Saelens, B.E.; Frank, L.D. Healthy nutrition environments: Concepts and measures.
Am. J. Health Promot. 2005, 19, 330–333. [CrossRef] [PubMed]
McKinnon, R.A.; Reedy, J.; Morrissette, M.A.; Lytle, L.A.; Yaroch, A.L. Measures of the food environment:
A compilation of the literature, 1990–2007. Am. J. Prev. Med. 2009, 36, S124–S133. [CrossRef]
Hattersley, L.; Dixon, J. Supermarkets, Food Systems and Public Health: Facing the Challenges; Lawrence, G.,
Lyons, K., Wallington, T., Eds.; Routledge: London, UK, 2009; pp. 188–203.
Pulker, C.E.; Trapp, G.S.A.; Scott, J.A.; Pollard, C.M. What are the position and power of supermarkets in the
Australian food system, and the implications for public health? A systematic scoping review. Obes. Rev.
2018, 19, 198–218. [CrossRef] [PubMed]
Sainsbury, E.; Colagiuri, S.; Magnusson, R. An audit of food and beverage advertising on the Sydney
metropolitan train network: Regulation and policy implications. BMC Public Health 2017, 17, 490. [CrossRef]
Wellard, L.; Koukoumas, A.; Watson, W.L.; Hughes, C. Health and nutrition content claims on Australian
fast-food websites. Public Health Nutr. 2016, 20, 571–577. [CrossRef]
Food Standards Australia New Zealand. Draft Assessment Report—Proposal P293; Nutrition, Health and Related
Claims; Food Standards Australia New Zealand: Canberra, Australia, 2005.
Kaur, A.; Scarborough, P.; Rayner, M. A systematic review, and meta-analyses, of the impact of health-related
claims on dietary choices. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 93. [CrossRef]
Food Standards Australia New Zealand. Australia and New Zealand Food Standards Code—Standard
1.2.7—Nutrition, Health and Related Claims; FSANZ: Canberra, Australia, 2017.
Talati, Z.; Pettigrew, S.; Hughes, C.; Dixon, H.; Kelly, B.; Ball, K.; Miller, C. The combined effect of front-of-pack
nutrition labels and health claims on consumers’ evaluation of food products. Food Qual. Preference 2016, 53,
57–65. [CrossRef]
Parker, B.J. Food for health—The use of nutrient content, health, and structure/function claims in food
advertisements. J. Advert. 2003, 32, 47–55. [CrossRef]
Williams, P.G. Consumer understanding and use of health claims for foods. Nutr. Rev. 2005, 63, 256–264.
[CrossRef] [PubMed]
Harris, J.L.; Thompson, J.M.; Schwarts, M.B.; Brownell, K.D. Nutrition-related claims on children’s cereals:
What do they mean to parents and do they influence willingness to buy? Public Health Nutr. 2011, 14,
2207–2212. [CrossRef] [PubMed]
Pierre, C.; Brian, W. The biasing health halos of fast-food restaurant health claims: Lower calorie estimates
and higher side-dish consumption intentions. J. Consum. Res. 2007, 34, 301–314.
Lawrence, M. The food regulatory system—Is it protecting public health and safety? In Food Security,
Nutrition and Sustainability; Lawrence, G., Lyons, K., Wallington, T., Eds.; Routledge: London, UK, 2009;
pp. 174–187.
Food Standards Australia New Zealand. Initial Assessment Report—Proposal P293; Nutrition, Health and Related
Claims; Food Standards Australia New Zealand: Canberra, Australia, 2004.
Hughes, C.; Wellard, L.; Lin, J.; Suen, K.L.; Chapman, K. Regulating health claims on food labels using
nutrient profiling: What will the proposed standard mean in the Australian supermarket? Public Health Nutr.
2013, 16, 2154–2161. [CrossRef] [PubMed]
Hasler, G. Health claims in the United States: An aid to the public or a source of confusion. J. Nutr. 2008, 138,
1216S–1220S. [CrossRef] [PubMed]
Wansink, B.; Sonka, S.T.; Hasler, C.M. Front-label health claims: When less is more. Food Policy 2004, 29,
659–667. [CrossRef]
Campos, S.; Doxey, J.; Hammond, D. Nutrition labels on pre-packaged foods: A systematic review.
Public Health Nutr. 2011, 14, 1496–1506. [CrossRef]

Nutrients 2019, 11, 1604

27.
28.
29.
30.
31.
32.

33.

34.

35.
36.
37.

38.
39.

40.

41.
42.
43.
44.
45.
46.

47.
48.

13 of 15

Cowburn, G.; Stockley, L. Consumer understanding and use of nutrition labelling: A systematic review.
Public Health Nutr. 2004, 8, 21–28. [CrossRef]
Grunert, K.G.; Wills, J.M. A review of European research on consumer response to nutrition information on
food labels. J. Public Health 2007, 15, 385–399. [CrossRef]
Schermel, A.; Wong, C.L.; L’Abbe, M.R. Are foods with fat-related claims useful for weight management?
Appetite 2016, 96, 154–159. [CrossRef] [PubMed]
Chan, C.; Patch, C.; Williams, P.G. Australian consumers are sceptical about but influenced by claims about
fat on food labels. Eur. J. Clin. Nutr. 2005, 59, 148–151. [CrossRef] [PubMed]
Pulker, C.E.; Scott, J.A.; Pollar, C.M. Ultra-Processed family foods in Australia: Nutrition claims, health
claims and marketing techniques. Public Health Nutr. 2017, 21, 38–48. [CrossRef] [PubMed]
Williams, P.G.; Yeatman, H.; Zakrzewski, S.; Aboozaid, B.; Henshaw, S.; Ingram, K.; Rankine, A.; Walcott, S.;
Ghani, F. Nutrition and related claims used on packaged Australian foods—Implications for regulation.
Asia Pac. J. Clin. Nutr. 2003, 12, 138–150. [PubMed]
Williams, P.; Yeatman, H.; Ridges, L.; Houston, A.; Rafferty, J.; Roesler, A.; Sobierajski, M.; Stuart, B. Nutrition
function, health and related claims on packaged Australian food products—prevalence and compliance with
regulations. Asia Pac. J. Clin. Nutr. 2006, 15, 10–20.
Devi, A.; Eyles, H.; Rayner, M.; Ni Mhurchu, C.; Swinburn, B.; Lonsdale-Cooper, E.; Vandevijvere, S.
Nutritional quality, labelling and promotion of breakfast cereals on the New Zealand market. Appetite 2014,
8, 253–260. [CrossRef]
Jones, S.C.; Andrews, K.L.; Tapsell, L.; Williams, P.; McVie, D. The extent and nature of “health messages” in
magazine food advertising in Australia. Asia Pac. J. Clin. Nutr. 2008, 17, 317–324.
Williams, P. The Benefits of breakfast cereal consumption: A systematic review of the evidence base. Adv. Nutr.
2014, 5, 636S–673S. [CrossRef]
Barton, B.A.; Eldridge, A.L.; Thompson, D.; Affenito, S.G.; Striegel-Moore, R.H.; Franko, D.L.; Albertson, A.M.;
Crockett, S.J. The relationship of breakfast and cereal consumption to nutrient intake and body mass index:
The National Heart, Lung, and Blood Institute Growth and Health Study. J. Am. Diet. Assoc. 2005, 105,
1383–1389. [CrossRef]
Louie, J.C.; Dunford, E.K.; Walker, K.Z.; Gill, T.P. Research report: Nutritional quality of Australian breakfast
cereals. Are they improving? Appetite 2012, 59, 464–470. [CrossRef]
Kaur, A.; Scarborough, P.; Rayner, M.; Hieke, S.; Kusar, A.; Pravst, I.; Raats, M. The nutritional quality of
foods carrying health-related claims in Germany, The Netherlands, Spain, Slovenia and the United Kingdom.
Eur. J. Clin. Nutr. 2016, 70, 1388–1395. [CrossRef] [PubMed]
Kaur, A.; Scarborough, P.; Matthews, A.; Mizdrak, A.; Rayner, M. How many foods in the UK carry health
and nutrition claims, and are they healthier than those that do not? Public Health Nutr. 2015, 19, 988–997.
[CrossRef] [PubMed]
Roy Morgan. Aldi Hits New High in Supermarket Wars; Finding No. 7324; Roy Morgan: Melbourne, Australia,
2017.
Australian Bureau of Statistics. Australian Bureau of Statistics Index of Relative Socio-econonomic Advantage and
Disadvantage (IRSAD) in Illawarra Suburbs; Australian Bureau of Statistics: Canberra, Australia, 2011.
Woods, J.; Walker, K. Choosing breakfast: How well does packet information on Australian breakfast cereals,
bars and drinks reflect recommendations? Nutr. Diet. 2007, 64, 226–233. [CrossRef]
Walsh, B. America’s Evolution Toward Wellness. J. Am. Soc. Aging 2015, 39, 23–29.
Lagrosen, S.O.; Grunde’n, K. Social media marketing in the wellness industry. TQM J. 2014, 26, 253–260.
[CrossRef]
Food Standards Australia New Zealand. Short Guide for Industry to the Nutrient Profiling Scoring Criterion
in Standard 1.2.7—Nutrition, Health and Related Claims; Food Standards Australia New Zealand: Canberra,
Australia, 2016.
Food Standards Australia New Zealand. Australia New Zealand Food Standards Code—Schedule 5—Nutrient
Profiling Scoring Method; Food Standards Australia New Zealand: Canberra, Australia, 2017.
Food Standards Australia New Zealand. Nutrient Profiling Scoring Calculator for Standard 1.2.7; Food Standards
Australia New Zealand: Canberra, Australia, 2018.

Nutrients 2019, 11, 1604

49.

50.
51.
52.
53.
54.

55.

56.
57.
58.
59.

60.

61.
62.
63.
64.
65.
66.

67.
68.

69.
70.

14 of 15

Ni Mhurchu, C.; Brown, R.; Jiang, Y.; Eyles, H.; Dunford, E.; Neal, B. Nutrient profile of 23 596 packaged
supermarket foods and non- alcoholic beverages in Australia and New Zealand. Public Health Nutr. 2015, 19,
401–408. [CrossRef] [PubMed]
Eyles, H.; Gorton, D.; Ni Mhurchu, C. Classification of ‘healthier’ and ‘less healthy’ supermarket foods by
two Australasian nutrient profiling models. NZ Med. J. 2010, 123, 8–20.
Food Standards Australia New Zealand. Australia and New Zealand Food Standards Code—Standard
1.2.4—Information Requirements—Statement of Ingredients; FSANZ: Canberra, Australia, 2015.
Food Standards Australia New Zealand. Australia and New Zealand Food Standards Code—Schedule 4—Nutrition,
Health and Related Claims; Food Standards Australia New Zealand: Canberra, Australia, 2017.
Grains and Legumes Nutrition Council. Code of Practice for Whole Grain Ingredient Content Claims; GLNC:
Sydney, Australia, 2017.
Mayhew, A.; Lock, K.; Kelishadi, R.; Swaminathan, S.; Marcilio, C.; Iqbal, R.; Dehghan, M.; Yusuf, S.; Chow, C.
Nutrition labelling, marketing techniques, nutrition claims and health claims on chip and biscuit packages
from sixteen countries. Public Health Nutr. 2015, 19, 998–1007. [CrossRef]
Hieke, S.; Kuljanic, N.; Pravst, I.; Miklavec, K.; Kaur, A.; Brown, K.A.; Egan, B.M.; Pfeifer, K.; Gracia, A.;
Rayner, M. Prevalence of nutrition and health related claims on pre-packaged foods: A five-country study in
Europe. Nutrients 2016, 8, 137. [CrossRef]
Grains and Legumes Nutrition Council. What’s on Australian Supermarket Shelves? GLNC’s 2016 Breakfast
Cereal Audit; GLNC: Sydney, Australia, 2017.
Slavin, J.L.; Jacobs, D.; Marquart, L.E.N.; Wiemer, K. The role of whole grains in disease prevention. J. Am.
Diet. Assoc. 2001, 101, 780–785. [CrossRef]
Warin, M.; Zivkovic, T.; Moore, V.; Ward, P. Moral fiber: Breakfast as a symbol of ‘a Good Start’ in an
Australian Obesity Intervention. Med. Anthropol. 2016, 36, 217–230. [CrossRef] [PubMed]
Zhang, B.; Zhao, Q.; Guo, Q.; Bao, W.; Wang, X. Association of whole grain intake with all-cause, cardiovascular,
and cancer mortality: As systematic review and dose-response meta-analysis from prospective cohort studies.
Eur. J. Clin. Nutr. 2018, 72, 57–65. [CrossRef] [PubMed]
Schwingshackl, L.; Schwedhelm, C.; Hoffman, G.; Lampousi, A.M.; Knuppel, S.; Iqbal, K.; Bechthold, A.;
Schlesinger, S.; Boeing, H. Food groups and risk of all-cause mortality: A systematic review and met-analysis
of prospective studies. Am. J. Clin. Nutr. 2017, 105, 1462–1473. [CrossRef] [PubMed]
Haase, L. Food regulation: 2016 marks big changes in food regulation. Food Aust. 2016, 68, 18–19.
Food Standards Australia New Zealand. Historical Development of Draft Standard 1.2.7—Nutrition, Health and
Related Claims; Food Standards Australia New Zealand: Canberra, Australia, 2013.
Scarborough, P.; Rayner, M.; Stockley, L. Developing nutrient profile models: A systematic approach.
Public Health Nutr. 2007, 10, 330–336. [CrossRef]
Australian Government. Competition and Consumer Act 2010; Federal Register of Legislation: Canberra,
Australia, 2018.
Kantor, L.S.; Variyam, J.N.; Allshouse, J.E.; Putnam, J.J.; Lin, B. Choose a variety of grains daily, especially
whole grains: A challenge for consumers. J. Nutr. 2001, 131, 473S–486S. [CrossRef]
McMackin, E.; Woodside, J.V.; McKinley, M.C.; Dean, M. Whole grains and health: Attitudes to whole grains
against a prevailing background of increased marketing and promotion. Public Health Nutr. 2013, 16, 743–751.
[CrossRef]
Sandvik, P.; Nydahl, M.; Kihlberg, I.; Marklinder, I. Consumers’ health-related perceptions of
bread—Implications for labeling and health communication. Appetite 2018, 121, 285–293. [CrossRef]
Cereal Partners Worldwide. Consumers Confused about How Much is Enough When It Comes to Whole
Grains in Their Diets. Available online: https://www.breakfastcereal.org/news/consumers-confused-abouthow-much-is-enough-when-it-comes-to-whole-grain-in-their-diets/page/2 (accessed on 11 July 2019).
Australian Bureau of Statistics. Australian Health Survey: Consumption of Food Groups from the Australian
Dietary Guidelines, 2011–2012; Australian Bureau of Statistics: Canberra, Australia, 2017.
Galea, L.M.; Beck, E.J.; Probst, Y.C.; Cashman, C.J. Whole grain intake of Australians estimated from a
cross-sectional analysis of dietary intake data from the 2011-13 Australian Health Survey. Public Health Nutr.
2017, 20, 2166–2172. [CrossRef]

Nutrients 2019, 11, 1604

71.

72.
73.

74.
75.
76.
77.
78.

79.
80.

15 of 15

Sadeghirad, B.; Johnston, B.C.; Duhaney, T.; Campbell, N.R.C.; Motaghipisheh, S. Influence of unhealthy food
and beverage marketing on children’s dietary intake and preference: A systematic review and meta-analysis
of randomized trials. Obes. Rev. 2016, 17, 945–959. [CrossRef]
Handsley, E.; Reeve, B. Holding food companies responsible for unhealthy food marketing to children: Can
international Human Rights Instruments provide a new approach. Univ. N. S. W. Law J. 2018, 41, 449–489.
Dean, M.; Shepherd, R.; Arvola, A.; Vassallo, M.; Winkelmann, M.; Claupein, E.; Lähteenmäki, L.; Raats, M.M.;
Saba, A. Consumer perceptions of healthy cereal products and production methods. J. Cereal Sci. 2007, 46,
188–196. [CrossRef]
Williams, P.; Tapsell, L.; Jones, S.; McConville, K. Health claims for food made in Australian magazine
advertisements. Nutr. Diet. 2007, 64, 234–240. [CrossRef]
Ni Mhurchu, C.N.; Gorton, D. Nutrition labels and claims in New Zealand and Australia: A review of use
and understanding. Aust. N. Z. J. Public Health 2007, 31, 105–112. [CrossRef]
Wansink, B. Position of the American Dietetic Association: Food and nutrition misinformation. J. Am. Diet.
Assoc. 2006, 106, 601–607.
McMahon, A.; Williams, P.; Tapsell, L.C. Reviewing the meanings of wellbeing and wellness and their
implications for food choice. Perspect. Public Health 2010, 130, 282–286. [CrossRef]
Marinangeli, C.P.; Harding, S.V. Health claims using the term ‘sustained energy’ are trending but glycaemic
response data are being used to support: Is this misleading without context? J. Hum. Nutr. Diet. 2016, 29,
401–404. [CrossRef]
Riley, M.D.; Bowen, J.; Krause, D.; Jones, D.; Stonehouse, W. A survey of consumer attitude towards nutrition
and health statements on food labels in South Australia. Funct. Foods Health Dis. 2016, 6, 809–821. [CrossRef]
Leathwood, P.D.; Richardson, D.P.; Strater, P.; Todd, P.M.; Van Trijp, H.C. Consumer understanding of
nutrition and health claims: Sources of evidence. Br. J. Nutr. 2007, 98, 474–484. [CrossRef]
© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

